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Abstract
To increase healthy food choices, research must examine those variables that influence food
choice. These variables include preference between two options and the substitutability of those
options. The purpose of this study was to examine the effects of the NuVal® System on food
choice by evaluating food choices across two alternating meal conditions while considering
preference and substitutability. Results from seven participants indicated that food choice across
the meal conditions did not significantly change as a function of the NuVal® System, despite
changes in preferences and participant rankings of the substitutability of the food options. A
visual and statistical analysis of the data indicated that the NuVal® System did not effectively
improve the overall healthfulness of each of the participants’ meals. Suggestions for future
research are provided, and include single case, longitudinal studies that examine changes in
preference and substitutability of certain food items over time.
Keywords: food choice, nutrition, NuVal®, substitutability
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Using a Simplified Nutritional Point System Fails to Alter Unhealthy to Healthy
Food Choices in with College Students
Current health trends in the United States include increasing cancer rates, high incidence
of heart disease, and levels of obesity that are reaching epidemic proportions (Cuomo, 2012;
Khan, et al., 2009). An individual’s diet is highly indicative of health issues as well as mortality
(Cordain et al., 2005). Food purchases are strongly predictive of actual dietary intake and
correlate with body-mass index (BMI; Milliron, Woolf, & Appelhans, 2012). Therefore,
systematic efforts to understand why people choose certain foods and how food choices are
influenced are necessary to improve health in the United States (Basil, Glanz, Goldberg,
Maibach, & Snyder, 1998).
Most U.S. families obtain 65-75% of their food from supermarkets (Milliron et al., 2012).
Individual customers visit supermarkets an average of 2.2 times per week, giving supermarkets a
significant role in consumers’ product choices. Product choices are most often made while in the
supermarket rather than being pre-determined, making advertising and packaging influential over
preference and decisions (Escaron, et al., 2013). Thorough analysis of the variables that affect
product choices may assist in developing procedures to improve food choices which might
subsequently improve the consumer’s overall health.
Numerous value systems have been developed and tested with the goal of informing and
influencing supermarket customers to choose healthier products when making purchases (e.g.,
Savoie, et al., 2013). Increasing purchases of healthy foods commonly involves a combination
of item promotions and advertising at the store, known as point-of-purchase (Escaron, et al.,
2013), along with providing educational information. One valuation method, the NuVal®
system, assigns a number score from 1 to 100 indicating the overall nutritional value of a given
food item, with higher numbers representing healthier food (Katz et al., 2010). The goal of this
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system is to help consumers compare similar products and identify healthier food options.
However, research is needed to determine the system’s effectiveness (Savoie et al., 2013). The
effect of this system on food choice has not been empirically investigated outside of in-house
evaluations. Evaluation of the effects of a nutritional point system on food choice may
contribute to our understanding of food preference, food choice, and how those choices are
influenced.
Behavioral economics helps to shed light on why consumers make certain product
selections and how those selections are influenced. Behavioral economics explains consumer
behavior in relation to food (e.g., what to eat, where to eat, how much to eat) and contributes to
the understanding of what influences those food choices (e.g., availability, price, convenience;
Lappaleinen & Epstein, 1991). Reinforcer substitutability, the concept of exchanging one
reinforcer for another, also needs to be considered in the analysis of food preference and choice.
The delivery of two food items, or reinforcers, may need altering (e.g., increased or decreased
quantity) to have the same reinforcing effect (Green & Freed, 1993). For example, less preferred
foods might become more valued if they hold some additional advantage over the more preferred
food, and vice versa. By viewing food as reinforcement and applying what is known of
behavioral economics and substitutability in the analysis, researchers may be able to implement
improved or alternative behavioral interventions to improve food choices.
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Literature Review
Influencing consumer food purchases is a competitive, multi-billion dollar industry.
Food manufacturers spend huge marketing and advertising budgets vying for prime supermarket
shelf space to entice customers to choose their products over their competitors’ products (“Food
marketing and labeling,” Nestle, n.d.). These choices have a significant influence on dietary
intake, obesity, and overall health (Escaron et al., 2013; Milliron et al., 2012). For this reason,
research has been conducted to examine techniques used within the supermarket environment to
modify and/or improve healthy food choices (e.g., Milliron et al., 2012; Savoie, Barlow, Harvey,
Binnie, & Pasut, 2013). Interventions involving visual displays, labels, relocation of products,
and consequences, like feedback, have effectively influenced customer food purchases within
public settings (e.g., Anderson et al., 2001; Dubbert, Johnson, Schlundt, & Montague, 1984;
Mayer et al., 1986; Wagner & Winett, 1988).
Nutrition Interventions in Supermarkets
Milliron et al. (2012) evaluated the effect of a point-of-purchase approach combined with
an in-person, in-store nutrition education program. Customers entering the store at the time of
the study were recruited to participate, at which time a nutrition educator offered instructions on
the EatSmart© program, a food selection assistance program designed by the supermarket
dietician. The EatSmart© program consisted of shelf tags and signage identifying healthy food
choices. These visual displays were posted next to items on store shelves that indicated low
sodium, calcium rich, heart healthy, a “healthier option,” or “immune booster” items. These
titles were based on FDA regulations. Tracking customer shopping, researchers took pictures of
the food decisions (i.e., their carts), copied receipts, and delivered consumer satisfaction receipts.
Consumers that received the nutritional instruction purchased more fruits and vegetables when
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compared to the control group, but no observable difference was found in fat consumption
between the groups. Results indicated that 95% of participants ranked the intervention as “very
or extremely useful” or “somewhat useful.” Sixty-five percent of consumers reported that they
would be more likely to shop at a store that offered an educational program.
Savoie et al. (2013) examined four in-store, front-of-package (FOP) labeling systems,
each using a different format to provide nutritional information to customers to assist in making
healthful food choice decisions. Front-of-package refers to labels that indicate some components
of nutrition or overall nutritional content on the food package. The four FOPs examined
represented an arbitrary sample of all nutritional labeling systems used in the marketplace
setting. The four systems were further divided into two subcategories: Nutrient-specific systems,
which provide specific information in several nutritional categories as listed on the label of each
item, and summary indicator systems, which consolidate nutritional information into a single
reference. Savoie et al. compared the four systems by implementing two phases of online
surveys, the first using 36 consumers, the second using 2,200.
Nutrient-specific systems were more complex than summary indicator systems as they
provided specific nutritional information on each item. One of the two nutrient-specific systems
analyzed was called the Traffic Light (TL) labeling system, because one of three colors was
assigned to the total fat, saturated fat, sugar, and salt content of each product. Instead of
identifying amounts of desirable content, the system indicated whether a product was high (red),
medium (yellow), or low (green) in each of those unhealthy content categories (Savoie et al.,
2013).
The other nutrient-specific system analyzed by Savoie et al. (2013), the Guideline Daily
Amount (GDA) system, identified the same nutritional information as the TL system and up to
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two additional nutrients, such as calcium, magnesium, potassium, fiber, or vitamins A, C, or D.
The GDA system identifies the nutritional content per serving in a list format.
Summary indicator systems give customers only one reference point per food item to
assist in making a decision between items. Consequently, summary indicator systems provide
less information, making the systems simpler to reference than the nutrient-specific systems. As
the title indicates, “summary” systems use various unseen calculations to provide one single
measure or number for a consumer to reference. My-5© system, a summary indicator system,
provided a numerical value per food item on a scale from 1 to 5, assigning a higher value to
healthier foods and lower number to unhealthier foods. The scale was designed based on the
Nutrient Rich Foods index (Drewnowski, 2010) that ranked individual food items according to
its nutrient composition. Healthy foods were given a higher score based on levels of nutritional
content like iron, protein, fiber, vitamins, and calcium, and a lower score based on high levels of
saturated fat, added sugars, and sodium (Savoie et al., 2013).
Similarly, the NuVal® System assigns a single numerical value to each food item based
on an algorithm that converts nutritional value to a score between 1 and 100, the latter being the
healthiest food (Savoie et al., 2013). A multi-disciplined panel of nutritional and medical experts
(e.g., MDs and PhDs in general nutrition, dietary counseling, epidemiology, and endocrinology)
developed the algorithm with consideration given to over 30 macro- and micro-nutrients, as well
as epidemiologic correlations between nutrients and overall health (Katz et al., 2007). The
NuVal® System and the use of the 100-point scale are based on the Overall Nutritional Quality
Index (ONQI), an algorithm designed to measure the nutritional quality of food items. ONQI
incorporates dietary components to rank food items by relative healthfulness (Chiuve, Sampson,
& Willett, 2011). The algorithm assigned higher-valued, healthier nutrients (e.g., Vitamin A,
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Calcium, Iron) to the numerator position, while assigning nutrients with generally unfavorable
effects (e.g., cholesterol, sodium, sugar) to the denominator position. These nutrients were
classified as favorable or unfavorable based on existing evidence in medical literature (see Katz
et al., 2007). The full algorithm is not accessible as it is considered proprietary by the panel of
authors (Katz, Nijke, Rhee, Reinfold, & Ayoob, 2010).
Each NuVal® score is displayed on the supermarket shelf near its corresponding food
item. As most comparable foods (i.e., differing brands of the same product, like peaches) are
near one another in a store, the close vicinity of the scores allows for a side-by-side comparison
of two comparable items. This comparison often involves name brand and store brand products
which, in turn, involves the option of price comparison. The NuVal® system is designed to
assist consumers in identifying more nutritious products in the store more efficiently (“Contracts
for NuVal,” 2013).
As of 2010, the NuVal® system has been implemented in over 520 supermarkets across
19 states, with more scheduled to incorporate the nutritional rating system. Over 40,000 food
items have been scored using the system and more products are added regularly (Katz et al.,
2010).
Results collected by Savoie et al. (2013) did not compare the use of the four systems in a
supermarket setting or the effect on consumer choice. Instead, consumer surveys were
conducted to determine hypothesized consumer preference. Results indicated that the summary
indicator systems (i.e., My-5© and NuVal®) were considered least credible compared to
nutrient-specific systems (i.e., GDA and TL). Consumers reported that nutrient-specific systems
allow for easier selection of healthy products rather than a summary symbol (e.g., a single
number or rating). It was indicated that both NuVal® and My-5© did not provide sufficient
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information or ease of finding this information compared to nutrient-specific systems. Of the
four systems compared, the NuVal® System was the least preferred (Savoie et al., 2013). One
problem with a summary system is that although the algorithm is intricate, there is no consensus
opinion on an overall nutritional quality of a given food, or how to correctly measure nutritional
quality (Katz et al., 2010). Although benefits of the NuVal® are discussed as having an effect
on consumer choices (Katz et al., 2007), additional research is needed to advance the system and
measure its effect on food choice (Savoie et al., 2013).
Behavior Analytic Research on Food Choice in Supermarkets
Similar to other scientific disciplines, the behavior analytic community has examined the
modification of food purchases. Some researchers have used antecedent-based interventions to
manipulate food choices (e.g., Dubbert, Johnson, Schlundt, & Montague, 1984; Mayer et al.,
1986; Wagner & Winett, 1988). These interventions have effectively increased consumption of
low-fat, low-calorie, and fibrous products, and some have decreased purchases of high-fat, highcalorie, and sugary items (e.g., Anderson et al., 2001; Mayer et al., 1986; Wagner & Winett,
1988; Winett, Kramer, Walker, Malone, & Lane, 1988; Zifferblatt, Wilbur, & Pinsky, 1980).
Dubbert et al. (1984) proposed that modifying environmental cues, or setting events,
might be an effective method for improving consumer food choices. In the study, tags
advertising “LOWER CALORIE SELECTIONS” were used to label low calorie items in a
cafeteria setting. A large poster placed near the entrance of the cafeteria was used to advertise
the low-calorie labels that encouraged consumers to “watch for these signs.” A smaller, identical
poster was posted near the serving line. Following food selections, the researchers interviewed
50 customers regarding customer observation of the labels and signs (e.g., “Did you see the
labels?”), and a calculation of the caloric value of their selected items. Results indicated that the
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intervention had no effect on the probability of consumers choosing lower calorie main entrée
items. However, the labeling intervention increased the probability of choosing lower calorie
salad and vegetable options. These authors proposed that preferences for main entrée items are
more firmly established and therefore more resistant to change. Analysis of these loosely and
firmly established preferences may be indicative to the probability of food choice change, and
therefore, deserves further examination. Dubbert et al., (1984) suggested that future research
should examine the role of appearance and preference on food choice.
Mayer et al. (1986) aimed to increase purchases of low-fat food options in a public
cafeteria by using point-of-purchase nutritional displays. A poster display with specific
suggested low-fat entrée options was used. The point-of-purchase nutritional display increased
purchases of low-fat entrées. The authors proposed that the technique was successful because it
referred to specific desired behavior (e.g., purchasing healthy food) by describing the behaviors
that needed to be changed (e.g., purchasing fewer unhealthy options). It was also proposed that
the prompt affected purchases of low-fat food because of the use of polite language and close
proximity to the desired target response (e.g., choosing a low-fat option). The authors proposed
that future research should address all food categories, not only main entrée choices. It would be
beneficial to expand food choice research to other parts of meals, like side items and condiments.
Wagner and Winett (1988) extended the research on nutritional displays by replicating
techniques used by Mayer et al. (1986) in two fast-food restaurants. Visual displays were
located throughout each restaurant in the form of large posters, small table tent cards, banners,
and streamers. The prompting message on posters and tent cards read “Be Fit & Healthy; Eat a
low-fat salad as your meal or add a side salad” (p. 180). Banners and decorative streamers
displayed the message “Eat Salads” and were placed near the entrance of the restaurant. Use of
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these displays resulted in an increased percentage of sales of both entrée and side salads, and in
one location resulted in a decreased sale of hamburgers. Wagner and Winett (1988) proposed
that future research should examine the use visual displays to encourage customers to reconsider
unhealthy choices.
Recently, Sigurdsson, Larsen, and Gunnarsson (2014) focused their analysis on the
placement of products near the store checkout. They measured the immediate and continuing
consumer purchases by modifying the shelf placement of products near checkout both with and
without an in-store advertisement. Sigurdsson et al. focused on the sales of two healthful food
products; fruit mix and dried fish. Results indicated that the addition of the in-store
advertisement did not lead to a substantial increase beyond that obtained from the item
relocation. It was concluded that placing these food items at the store checkout increased sales
of these products and had the most prominent effect on food choice.
Alternative methods of influencing consumer choices have been explored. For example,
consumer food purchases have been modified using games (e.g., Zifferblatt, Wilbur, & Pinsky,
1980), video-modeling, written and in-person feedback (e.g., Winnett et al., 1988), and
interactive nutritional systems (e.g., Anderson et al., 2001; Winnett et al., 1991) to decrease
purchases of unhealthy products and/or increase sales of healthy products.
The Nutrition for a Lifetime System (NLS), an electronic, interactive nutrition
information system, was evaluated by Winett and colleagues in 1991. NLS was an in-store,
electronic kiosk that provided high-fat, low-fiber alternatives for intended purchases, and
provided praise for low-fat or high-fiber options to consumers. The NLS was designed to alter
food purchases by reducing fat and increasing fiber in the consumers’ purchases. Measures of
participant intended and actual purchases were compared and results indicated that the NLS was
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effective at producing a change in purchase. More recently, a study conducted on updated NLS
resulted in lower levels of fat, higher levels of fiber, and increased purchase of fruits and
vegetables (Anderson et al., 2001).
Behavioral Economics and Food Choice
The studies discussed provided methods that can be used to manipulate food choices.
However, past research has not fully considered the conditions under which consumers develop
food preference and make healthy vs. unhealthy food choices. Behavioral economics provides
explanation for consumer decision-making (Hursh, Madden, Spiga, DeLeon, & Francisco, 2013).
Lappalainen and Epstein (1990) noted that simply analyzing food choice by examining decisions
between two alternatives is limited. Although the two alternatives (e.g., two food items) may
obtain the same reinforcement (e.g., appeasing hunger), this examination does not fully explain
eating. Instead, Lappalainen and Epstein suggest that researchers take reinforcing value and
substitutability into consideration when studying food-related choice behavior.
Reslan, Saules, and Greenwald (2012) hypothesized that the reinforcing value of a given
food is dependent on price, alternative options, and availability of that item. They proposed that
the reinforcing value of an item decreases as a function of increased constraints on access to that
item. For example, when a product is made less accessible because of shelf placement within the
store, the item becomes less preferred to the customer as the response effort to access the item
has increased. Furthermore, consumption of an item is changed based on the availability of
concurrent alternatives. When alternative, comparable items are made more available, an item
becomes less valuable to the consumer. Reslan et al. (2012) described these two concepts as the
basic principles affecting food choice.
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Reinforcer substitutability has been described as a continuum of all possible interactions
between or among reinforcers. Many relations exist between given reinforcing stimuli, and these
relations depend on many variables and can be examined through the manipulation of those
variables. For example, changing the amount of one reinforcer affects its reinforcing value. This
change may also affect the reinforcing value of another reinforcer further changing the
comparison of those two items. For example, a child playing carnival games may aim to win the
largest stuffed animal possible. As the child gradually wins more difficult levels of the game, he
is given an increasingly larger stuffed animal. The larger the prize, the greater its reinforcing
value. Changing the size of the stuffed animal prize changes its value in relation to a smaller
prize. As the stuffed animal prize becomes larger, it becomes less substitutable compared to the
smaller options.
The concept of substitutability is easily applied to eating. In a comparison of two
comparable food items, substitutability describes the exchangeability of one food item for
another (Green & Freed, 1993). When offered a choice between a large bowl of chocolate ice
cream and a small bowl of chocolate ice cream, a person is likely to consider the healthfulness,
price, and other factors related to preference of each bowl. The reinforcing value of the bowls
differs due to the differing amount of ice cream in each bowl. If healthfulness and price were not
considered in the comparison, a person may choose the larger bowl of chocolate ice cream.
Simply altering the amount of the same reinforcement alters the reinforcing value of that item.
Items that are not substitutable may require additional variables to make them operate
more equivalently. For example, two comparable food items may not be equivalently valuable
because one item tastes better to the consumer. In order to make these two items substitutable,
more of the less valuable item would need to be offered (Green & Freed, 1993). For example, a
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person may prefer chocolate ice cream to vanilla. These two items are not considered
substitutable as they are not equivalent in their reinforcing value. For the person to choose
vanilla ice cream, he or she may need to be offered a greater amount of vanilla compared to
chocolate. Other variables, like price and availability, could also be manipulated to increase the
value of the vanilla ice cream. As the reinforcing value of the vanilla ice cream increases, the
two options become more substitutable and, therefore, the person may be more likely change his
or her choice from chocolate to vanilla.
Substitutability works on a functional level, meaning that for two items to be
substitutable, they must serve the same function (Green & Freed, 1993). For example, if one is
looking for a condiment, two different brands of olive oil may substitute for each other as they
serve the same function. Alternatively, sugar and salt, although similar in appearance, do not
demonstrate substitutability because their functions differ (i.e., one sweetens while one enhances
flavor). Food products like steak and ice cream both satisfy hunger, but may be deemed nonsubstitutable because their functions differ within a meal. Steak serves as a main entrée, while
ice cream functions as a dessert.
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Statement of Purpose
Throughout the day, a person makes choices regarding where, what, and how much to
eat. In order to analyze these food choices, researchers need to take into account the reinforcing
value of different food items and how we can influence food choices (Lappaleinen & Epstein,
1990). An improved understanding of the role of personal food preference stands to influence
approaches to increasing healthy choices and decreasing unhealthy eating as well as facilitate the
development of more effective interventions (Dubbert et al., 1984).
Research has examined the effects of availability and accessibility on food purchases
(Reslan, Saules, & Greenwald, 2012; Sigurdsson et al., 2014). Other interventions like
advertising and displaying nutritional information have also been found to alter consumer
choices (e.g., Anderson et al., 2001; Mayer et al., 1986; Winett et al., 1988; Winett et al., 1991;
Zifferblatt et al., 1980). Advertisements and nutritional displays are used in supermarket settings
where consumers make many of their food choices. For this reason, the supermarket
environment should be a contending location for behavioral interventions aimed to increase
healthy food choices (Escaron et al., 2013).
Before we can examine food choice in large populations (e.g., supermarkets and
restaurants), food choice and substitutability of food options must be better understood. An
examination of the decisions between two substitutable alternatives may serve as a beneficial
starting point. The purpose of the current study was to investigate whether individuals could be
influenced to consume healthier alternatives when given two substitutable items of different
nutritional value. The current paper examines the participants’ changes in food choice as well as
preference changes for certain items. Substitutability of pairs of food items is examined in
relation to the participants’ changing preferences. The current paper builds on previous food
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choice literature and contributes to our understanding of food preference and the substitutability
of differing food options. An improved analysis of these concepts will contribute to future
research on food preference and choice.
Method
Participants and Setting
Six female and one male undergraduate students participated (M age = 23, range = 2026). Participants were recruited from one undergraduate course (see Appendix A) using a flyer
(see Appendix B) which was distributed following a classroom presentation by the author.
Participants were selected on a first-come, first-serve basis. All of the participants were granted
extra credit by their instructor for participating, with additional points awarded for completion.
In addition to extra course credit, students were provided with a free meal during each session.
No participants reported food sensitivities or allergies to the items used in the study. All sessions
were conducted on campus in a conference room that was 3m by 4m. The room contained one
large table, a counter, and 4-6 chairs.
Materials
Food. All food items and other materials were purchased from a pre-determined list (see
Appendix C). Four sessions rotated between 2 meals, and each meal consisted of 5 pairs of
comparable food items (i.e., 10 total items per meal; 20 different food products in total). Two
substitutable items were compared for the main entrée, 2 side items, dessert, and beverage in
each meal.
Additional materials included data collection materials, dishes, cups, utensils, cooking
appliances (i.e., toaster over and crockpots), a large cooler, measuring cups and spoons, a food
scale, napkins, gloves, sanitation products, water, and crackers to be used between food item
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sampling. A research script was used during the preference assessment and follow-up preference
assessment. A NuVal® informational pamphlet and a competency form were given to the each
participant in the NuVal® condition.
NuVal® System. All food items had a designated nutritional value score referred to as
the NuVal® score (see Appendix D). These scores were determined by the NuVal® system.
This system was chosen because of its prevalence in local supermarkets (i.e., the NuVal® system
is used in nine different stores within 25 miles of campus; “Where to find NuVal®”, 2013). It
was also chosen because of its simplicity for consumers (i.e., the use of one single numerical
value rather than multiple components; Savoie et al., 2013). Additionally, the system was
chosen because of a need for further conclusive research that measures the effects of the system
(cf. Katz et al., 2010).
Procedures
Variables and data collection. Data were collected via direct observations using pen
and paper to monitor choices across conditions (see Appendices E and F). A replicated AB
design counterbalanced across participants and baseline controls were used. The independent
variable in the study included the visual displays that presented the nutritional value of each
correlated food item according the NuVal® system. The researcher evaluated the effect of the
NuVal® point system on food choice of each participant. To do so, each participant’s food
choices were measured across different conditions, one with NuVal® displayed (NuVal®
condition; NV) and one without (No NuVal® condition; NN). These conditions were
randomized for each participant, so some conditions were ordered NV then NN and vice versa.
The participant choices, which served as the dependent variable, were defined as the participant
stating “A” or “B” or physically adding a food item to his/her meal. Additionally, the food
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preference and substitutability rankings evaluated in the preference and substitutability
assessment served as dependent variables.
Reliability data were collected by a second observer in 43% of the sessions.
Interobserver agreement (IOA) was calculated by comparing the agreements of the two
participants, dividing the agreements by the disagreements, and multiplying by 100.
General procedures. Informed consent was collected prior the first session (see
Appendix G). Each session involved one or two researchers and one participant. Participants
were forewarned of all hot contents. They were asked to refrain from eating in the four hours
prior to each session. If participants became too full to complete the session, they were offered a
ten-minute break, or the option to arrange for an alternate session. Each of the four sessions
included a two-phase assessment; a “taste test” and a meal based on participant selection. In
every session, an assessment was conducted prior to the meal that evaluated food preference and
substitutability. The meal served as either the NV or NN condition.
Preference and substitutability assessment. Each of the four sessions began with a
two-phase assessment called the preference and substitutability assessment (PSA). A researcher
script was used throughout the assessment to ensure consistency across researchers’ instructions
and sessions (see Appendix H). Small amounts of the food items for that day’s meal (i.e., Meal 1
or Meal 2) were presented to the participant. These items were presented in pairs of two
substitutable food items (e.g., two differing brands of whole wheat bread), one labeled A, the
other B. The participant sampled each of the two items to compare taste and overall preference.
Participants were encouraged to eat only as much of the small samples as they needed to develop
a preference to keep from reaching satiety.
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As indicated in the researcher script, the participant was asked to specify which item was
preferred (i.e., A or B) based on taste and appearance. After the participant indicated preference,
substitutability was evaluated to compare the preferred item against a larger hypothetical sample
of the less-preferred item. For example, the researcher asked, “By choosing B, you have
indicated that when offered one of each item, you would choose B. If you were offered two of
A, and one of B, which would you prefer?” Hypothetical amounts of the less-preferred item
increased until the participant’s preference was altered or until 10 of the less-preferred item had
been offered. For example, although a consumer may prefer chocolate chip cookie B, his/her
preference may change if offered four of chocolate chip cookie A, and one of B. If the
researcher hypothetically offered 10 of the less-preferred item and the participant’s preference
maintained, the researcher asked if any amount of the less-preferred would alter his/her
preference (e.g., “Is there any amount of chocolate chip cookie A you could be offered that
would change your decision to A?”). An identical PSA was conducted on both days of each
meal. Meals and days of PSA are abbreviated in the results section (e.g., Meal 1, Day 1 of PSA
is abbreviated M1D1PSA; Meal 2 Day 1 of PSA is M2D1PSA).
No NuVal® condition (NN). Following the PSA, each participant was instructed to
build a meal from the food provided (i.e., food from Meal 1 or Meal 2; see Appendices C and D).
The five pairs of substitutable food items, consisting of two main entrée options, two pairs of two
side items, two dessert options, and two beverage options, as well as other necessary items to
complete the meal (i.e., turkey for sandwiches) were displayed for the participant. The two
substitutable items were presented next to each other and labeled with either an A or B. The
labels were consistent with those in the PSA. While choosing between food options, a
participant was allowed to ask which options he or she preferred in the PSA.
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NuVal® condition (NV). A participant began this condition with a detailed NuVal®
system pamphlet explaining the NuVal® system. The participant was instructed to read the
pamphlet and subsequently complete a competency form (see Appendix I). The form was used
to ensure the participant’s basic knowledge of the content. If a participant answered any
question incorrectly, he or she was asked to review the pamphlet and correct responses.
NV was identical to NN except that the NuVal scores were displayed next to the
corresponding items when the participant was instructed to build his or her meal. For example,
next to cheese crackers A was a NuVal® score of 9, while a score of 23 was placed next to
cheese crackers B. The researcher placed the same instructions as in NN and also pointed out
that the numbers next to each food item are NuVal® scores before allowing time for the
participants to make their choices.
Manipulation of the NuVal® scores. Display of the NuVal® scores was manipulated
for the participants that preferred the higher NuVal® score item (i.e., healthier items) in the PSA.
For example, if Participant 1 chose the healthiest options in the preference assessment, he/she is
unlikely to make a different choice given the NuVal® scores. In this case, the NuVal® scores
were altered to measure a change in food choice. For example, the higher NuVal® score (i.e.,
the healthier score) was exchanged with the score of the less healthy option to provide the option
to alter preference. These scores were altered for up to three of the five food options. In other
words, in every 5-item meal, three of the five preferred items were presented as being the
unhealthy option, regardless of actual food healthiness.
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Results
Reliability Data
Reliability data were collected by a second observer for 43% of sessions across both the
PSA and food choice conditions. The percentage of reliability data that were collected for each
participant is displayed in Table 1 (see Appendix K). Interobserver agreement (IOA) was
calculated by comparing the agreements of the two observers, dividing the agreements by the
disagreements, and multiplying by 100. Overall IOA scores of 100% in the preference
assessment and PSA and 97% in the food choice conditions were achieved.
Preference and Substitutability Assessment
The results of the PSA are displayed in Tables 2 and 3 (see Appendix K). Results
indicated that food preferences changed on 8 of 60 possible occasions (four preference changes
from the first to the second administration of Meal 1, and four in Meal 2). A scale was
developed to depict the degree of substitutability of food items based on the participant responses
to the question, “If offered X of A for 1 of B, which option would you choose?” or “If offered X
of B for 1 of A, which option would you choose?” (see Table 4, Appendix K) where “X” refers
to the growing scale of substitutability in whole number increments. This scale describes
answers of 2 or 3 as being “substitutable,” 4, 5, or 6 as being “somewhat substitutable,” 7 or 8 as
“slightly substitutable,” and 9 or 10 as “not substitutable.” When the participants responded
“No,” to the question “Is there any amount of A/B that you could be given to make you change
your decision?” their responses were coded as “10” or “not substitutable.”
One change in preference was demonstrated by P1 (control participant). On M1D1PSA,
she preferred meal entrée B and reported that the two options were not substitutable. On
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M1D2PSA, she again reported that these two items were not substitutable, but her preference
changed to main entrée A.
Two changes in food choice preference were demonstrated by P2. On M1D1PSA, P2
chose main entrée option A and reported the two options to be somewhat substitutable. On
M1D2PSA, these two options were reported to be substitutable and P2 chose main entrée B. On
M2D1PSA, P2 chose the side item (pear option) A and reported that they were not substitutable.
On M2D2PSA, she chose side item (pear option) B and reported that these items were
substitutable.
Two changes in preference were demonstrated by P3. On M2D1PSA, P3 chose main
entrée A and reported that the two options are substitutable. On M2D2PSA, P3 chose main
entrée B and again reported that the two options were substitutable. On M2D1PSA, side item
(pear option) A was chosen and P3 reported that the two options were substitutable. Preference
changed and P3 chose side item (pear option) B on M2D2PSA and, again, reported that the two
items were substitutable.
One change in preference was demonstrated by P5. On M1D1PSA, P5 chose side item
(mayonnaise option) A and reported that the two items were not substitutable and that no amount
of B would alter her preference. On M2D2PSA, P5 chose side item (mayonnaise option) B and
reported that the two items were substitutable.
Two changes in preference were demonstrated by P7. On M1D1PSA, P7 preferred side
item (mayonnaise option) B and reported that the items were somewhat substitutable. On
M1D2PSA, P7 preferred side item (mayonnaise option) A and reported that the two items were
substitutable. On M2D1PSA, P7 preferred side item (pear option) A and reported that the two
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items were substitutable. These items were reported as substitutable again on M2D2PSA, but P7
preferred side item (pear option) B.
Food Choice
Manipulation of the NuVal® scores. In a given session, the NuVal® scores may have
been manipulated to allow participants at least three opportunities to switch to a supposedly
healthier choice. If a participant indicated that he or she preferred three or more of the healthier
options, the NuVal® scores were exchanged to allow for at least three opportunities for that
participant to choose the option with the higher NuVal® score. This change was made on seven
total occasions across three participants (P2: 3 changes; P5: 2 changes; and P7:2 changes).
Meal 1. Five changes in food choice were observed in Meal 1. For three of the five
participants in Meal 1, there was no change in the percentage of healthy choices made during
Meal 1 (P3: 40%-40% NV-NN; P4: 60%-60% NN-NV; P7: 80%-80% NN-NV). Although the
percentage of healthy choices made by P7 did not change, 2 food choices changed in NV, one
was a healthy change and one was not, which caused the percentage of healthy choices to
maintain (80%-80%). For two of five participants, an increase in the percentage of healthy
choices was observed from NN to NV (P2: 0%-40%; P5 20%-40%). On average, there was a
12% increase in healthy choices from NN to NV. A paired t-Test was used to compare food
choices between NN and NV. Participants’ healthy food choices increased from Day 1 (M =
0.40, SD = 0.32 to Day 2 (M = 0.56, SD = 0.26) indicating a statistically insignificant increase
between conditions p = 0.099 (M = -0.16, SD = 0.17).
Meal 2. Four changes in food choice were observed in Meal 2. There was no change in
the percentage of healthy choices for four of five participants (P3: 40%-40% NV-NN; P4: 60%60% NN-NV; P6: 20%-20% NV-NN; P7: 60%-60% NV-NN). For P2, an increase in one
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healthy choice (0%-20% NN-NV) was observed. As with P7 in Meal 1, two of P3’s food
choices changed, one healthy and one unhealthy in NN. This caused the percentage of healthy
choices to maintain at 40%. On average, there was a 4% increase in healthy choices from NNNV in Meal 2. Participants’ healthy food choices increased from NN (M = 0.36, SD = 0.26) to
NV (M = 0.44, SD = 0.17) for a mean difference of -0.067 with a standard deviation of 0.16
indicating a non-significant change in food choice of p = 0.374. Overall, nine food choices
changed across Meals A and B.
Control Participant. An examination of the control participant’s food choices indicated
no increase in healthy food choices across sessions. There was a decrease in the percentage of
healthy choices made in Meal 1 (40% - 20%). In Meal 2, there was no change in the percentage
of healthy choices (40% - 40%). Across sessions, the control participant was provided with
identical conditions for both Meal 1 and 2. The participant’s food choices remained the same
with the exception of one choice (main entrée option in Meal 1) that changed despite no changes
in the presentation or options.
Meal items. Of the eight preference changes observed in the PSA, three were main
entrée items (i.e., sandwich bread and soup), two were condiments (i.e., mayonnaise), and three
were side items (i.e., pears). These changes were identical to food choice changes, but one
additional change in food choice was a dessert item (i.e., chocolate chip cookie; totaling nine
changes in food choice). No changes were observed for the cheese cracker side item (Meal 1
side item), orange juice beverage (Meal 1 beverage), biscuit side item (Meal 2 side item 1), dark
chocolate (Meal 2 dessert), and apple juice beverage (Meal 2 beverage).
Competency form. Participants 2-7 completed the NuVal® Competency Form in 50%
of their sessions. Those participants that participated in both meals completed the form twice,
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and P5 and P6 each completed it once. All participants completed the form with 100% accuracy
on the first attempt.
Participant survey. The participants were surveyed regarding their past experience with
the NuVal® System. At the end of the last session of the study, each participant was asked four
questions: Have you referenced the NuVal® System when making food choices in a
supermarket? Were you familiar with the NuVal® System prior to your participation in this
study? How often do you shop at Coborn’s, Lund’s, Byerly’s, Hy-Vee, Cash Wise, or other
stores that use the NuVal® System? How often do you go to a supermarket? These questions
were asked to identify any correlation between past experience with the NuVal® system, and
changes in food choice. Results of this survey indicated that none of the participants had ever
referenced the NuVal® System when making food choices in a supermarket setting. One of the
7 participants was familiar with the NuVal® System prior to the study. The participants
indicated that they shopped at a store that uses the NuVal® System a mean of 1.5 times per
month (range = 0-3 per month). Participants reports indicated that the participants grocery shop
M = 2.4 times per month (range = 1-4 per month).
Discussion
As reported in the results, only minimal changes in food choice and overall healthfulness
were observed suggesting that use of the NuVal® System was not effective in improving healthy
food choices. Visual inspection and statistical analysis show no significant change in food
choice. Even with a small sample, if there were significant movement in food choice, an effect
would have been captured in the sample used in the current study. Though there were no
significant effects of the NuVal® System on food choice, we can examine the relation between
food preference and choice as well as choice and substitutability of food options.
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Preference and Food Choice
The changes in food choice can be examined in relation to changes in food preference
observed in the PSA. As indicated in the results, there were eight changes in preference and nine
changes in food choice across the two meals. These preference changes observed in the PSA
aligned with changes in food choice suggesting that a change in preference was indicative of the
changes in food choice made in the Meal conditions. This also suggests that the changes in food
choice made in the Meal conditions were due to changes in preference, not the addition of the
NuVal® scores.
For one participant, P7, a change in food choice was observed despite no change in food
preference as collected in the food preference. On M1D1PSA and M1D2PSA, P7 preferred
chocolate chip cookie B which is the less healthy option according to the NuVal® System. In
NN, this participant selected chocolate chip cookie B. In NV, however, she selected cookie A
despite her preference for the other option. This suggests that the presence of the independent
variable may have affected her food choice in this one instance. Additionally, her comment at
the time of choosing, “I guess I’ll be healthy today,” suggests that the food choice change was an
effort to improve the healthfulness of her meal. The analysis could end here concluding that a
change in food choice was simply due to a desire to improve the healthfulness of one’s diet.
However, this was a rare occurrence considering the results for the other participants. The other
eight changes in food choice aligned with the changes in preference, and an analysis of these
preference changes may shed light on our understanding of fluctuating food choice.
Of all six participants in the NV condition, P7’s change in food choice of one item
(chocolate chip cookie) was the one occasion in which a food choice change could be attributed
to the NuVal® System. This change in preference can perhaps be attributed to the participants’
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preferences to consume a variety of food. This desire for variety can perhaps be explained in
relation to habituation. McSweeney and Murphy (2009) argued that habituation is “a decrease in
responsiveness to a stimulus that is presented repeatedly or for a prolonged time” (p. 189) and
occurs to biologically significant reinforcers, like food and water. This is not to be confused
with satiation which refers to the factors that contribute to the termination of ingestive behaviors
(i.e., eating and drinking) according to McSweeney and Murphy. Rather, habituation is a
contributing factor to satiety that must be tested separately.
Habituation is studied in a rapid format involving rapid and frequent exposure to a certain
food. This does not describe the procedures used in the current study. However, it may explain
larger-scale habituation that takes place outside of the controlled environment of this study and
may contribute to the development of eating habits and choices. Therefore, it is possible that
habituation occurred in past exposures to the food items involved in the current study, which
may have influenced participant responses and the results. Habituation contributes to our
understanding of an individual’s preference for variety. Simply put, it is likely that eating a
variety of foods is more preferred given that a person will eat more if provided with a variety
(McSweeney & Murphy, 2009). This concept speaks to the likelihood that the participants, and
humans in general, simply prefer to eat a variety of foods and their preferences for those items
are likely to fluctuate. Future research could examine habituation and food choice by
incorporating rapid, repeated, and frequent exposure to food items in a controlled environment.
For example, repeated exposure to the same lunch meal for a long period of time may influence
an individual’s food choices. We may be able to improve long-term healthy choices by aiming
to habituate participants to less healthy options.
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McSweeney & Murphy (2009) described the sensory properties of food as being integral
in an operant account of habituation. A number of sensory properties, like the gustatory
sensations of saltiness and sweetness, can affect taste perception. Additionally, preferences to
food texture and appearance have been shown to change within a meal and over time (SØrenson,
MØller, Flint, Martens, & Raben, 2003). Other variables like nicotine use (Nesil, Kanit, &
Pogun, 2015), medication intake (Frank, Hettinger, & Mott, 1992), surgical interventions,
environmental exposure (Schiffman, 1997), and even genetic predisposition (Birch, 1999) have
been shown to affect taste preference. For further analysis of the physiological causes of
fluctuating food preference, we must turn to medical literature. The goal of the current study
was not to evaluate preference changes or isolate the cause of fluctuating preference. However,
results indicated that changes in food choice align with changes in preference, and that food
preference is flexible and affected by additional variables.
Meal items classes. Dubbert et al., (1984) proposed that preferences for main entrée
items are less likely to change when compared to other meal items. The results of the current
study indicated that beverage items were least susceptible to change, as there were no changes in
preference or choice for either beverage option. Additionally, dessert items were less susceptible
to change when compared to main entrée items as there were no changes in preference for either
dessert item. However, one change in food choice was observed for one dessert item.
Preference for the condiment option, mayonnaise, was changed on two occasions. Preference
and food choice for a side item, pears, and the main entrée options were changed on three
occasions suggesting that these items were most susceptible to change. This contradicts findings
by Dubbert et al., but, as they proposed, further evaluation of these loosely and firmly
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established preferences is necessary for the analysis of food choice change. To do so, we must
consider the substitutability of two similar options of a given food item.
Food Choice and Substitutability
Lappalainen and Epstein (1990) noted the limited analysis of food choice as it relates to
choice between two alternative food items. Though two food items may obtain the same
reinforcement (e.g., appeasing hunger, satisfaction of taste or texture), they may not be
considered substitutable or hold the same value. Lappalainen and Epstein suggested that
researchers take substitutability into consideration when studying food choice. Therefore, the
nine food choice changes observed across Meal 1 and Meal 2 were examined in relation to the
results of the PSA. Additionally, the changes in the rankings of the substitutability of the foods
(i.e., results of the PSA) that did not correlate with the food choice changes were examined.
A food choice researcher may hypothesize that the more substitutable a participant
considers two food items, the greater likelihood those two items would be swapped and a change
in food choice would be observed. This hypothesis was confirmed in the changes of P3’s food
choices. In Meal 2, P3 changed food choice between the main entrée options and one side item
option. In the PSA, these food items were ranked as “substitutable.” Also in Meal 2, P7
changed food choice between a side item and considered these items to be substitutable in both
administrations of the PSA. To some, this may confirm that substitutable items may be likely to
change. However, the other six changes in food choice did not correlate with “substitutable”
items, or at least items considered substitutable at the time of the PSA.
On three occasions, participants’ food choice changes correlated with items that were
ranked “somewhat substitutable” or “slightly substitutable.” In Meal 1, P2’s change in food
choice between two main entrée items had been ranked as “somewhat substitutable” on the first
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administration of the PSA, and “substitutable” on the second. In this instance, P2 considered the
two items to be more substitutable and, therefore, made a change to the alternative option. This
occurred in Meal 1 when P7 changed food choice between the condiment options. These two
items were considered “somewhat” substitutable in the first PSA, and “substitutable” in the
second. A change to the alternative options was made.
A change in food choice was observed when P7’s food choice changed between the two
dessert options in Meal 1. On the first administration of the PSA, these two items were
considered “slightly substitutable.” On the second administration of the PSA, the two items were
considered “somewhat substitutable” and a change in food choice was observed.
The food researcher may not typically expect a food choice change between two options
that were considered “not substitutable.” On two occasions, food options ranked “not
substitutable” on the first administration of the PSA were later ranked “substitutable” in the
second administration of the PSA (P2 Meal 2 and P5 Meal 1). In both of these incidents, the
participants considered the items to be substitutable enough to make a change to the healthier
option. One change in food choice was observed when P1 changed her choice between the two
main entrée items. On both occasions, these items were considered “not substitutable” and that
“no offered amount of the alternative would change her decision to the other option.” P1 did
change her food choice between the two items despite considering the two to be not substitutable
and without exposure to the NuVal® System. This may simply speak to the participants’
preference for a variety of food and a desire to change between two options regardless of the
healthfulness of the item. What is considered not substitutable on one day may be substitutable
on another due to habituation (McSweeney & Murphy, 2009).
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Across all changes in the substitutability rankings that correlated with changes in food
choice, food items became more substitutable over time. There was no occurrence of a given
food item being ranked as less substitutable in the second administration of the PSA than it was
in the first. These results align with those of the PSA in that they suggest habituation and that
preference changes over time.
Substitutability without change in food choice. Many changes in substitutability
rankings were observed in the PSA that did not correlate with changes in food choice. The most
noteworthy are those items that were ranked “not substitutable” in the first administration of the
PSA, and “substitutable” in the second. On two occasions, these changes in substitutability
rankings were observed with no subsequent changes in food choice. The beverage option was
ranked “not substitutable” – “substitutable” on P2 Meal 1 and the same change was observed on
P3 Meal 1 for a condiment item. Again, over time, items became more substitutable.
Substitutability of meal item classes. The comparisons in the current study involved
products that were as similar as possible while differing in nutritional value according to the
NuVal® System. An analysis of the items considered to be substitutable on the most occasions
may shed light on which food items or meal item classes may be more substitutable than others.
Dubbert et al., (1984) proposed that preference for main entrées were more firmly established
and, therefore, could be considered less substitutable when compared to other meal item classes.
In Meal 1 of the current study, the main entrée options (whole wheat bread) were considered
substitutable on six occasions, more than any other items in that meal. The condiments
(mayonnaise) and the beverage options (orange juice) were considered substitutable on five
occasions, and the side item options (cheese crackers) were considered substitutable on four.
The dessert options (chocolate chip cookies) were considered substitutable on the fewest
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occasions. In Meal 2, the main entrée options (vegetable beef soup), a side item (pears), and the
beverage options (apple juice) were each considered substitutable on seven occasions. The side
item (biscuits) were considered substitutable on six occasions. The dessert options (dark
chocolate) were considered substitutable on only three occasions and were the least substitutable
according to the participant rankings. Across both meals, the dessert options were least likely to
be ranked as substitutable when compared to other meal items. These results suggest a
contradiction with Dubbert et al., (1984) because, in total, the main entrée items (whole wheat
bread and vegetable beef soup) were considered the most substitutable according to participant
rankings. However, these conclusions were based on total occasions and participant nomination.
They were not specifically evaluated in a replicated experimental design. By incorporating more
food items and implementing a more longitudinal study, future researchers may be able to
replicate conditions on more occasions and collect more data on fluctuating preferences. Future
research could expand the analysis of substitutability of meal item classes by directly comparing
substitutability rankings across classes and involving more options within each class.
Limitations and Future Research
Past experience with the NuVal® System could affect the likelihood of a participant
responding to the presence of the NuVal® scores in the NV condition. Given the results of the
participant survey, no correlation was found regarding the effects of past exposure to the
NuVal® System. Only one participant was familiar with the system, and that participant
demonstrated no changes in preferences or food choice throughout the study.
A correlation between dietary choices and weight has been suggested (Mozaffarian et al.,
2011). Therefore, weight and BMI may be partially correlated with an individual’s diet. In the
current study, the participants’ weight and BMI were not considered in the recruitment of
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participants. Data on the weight, BMI, or health status of the participants were not collected.
Participants were recruited on a first-come, first-served basis, and were not excluded unless they
had allergies to the foods used throughout the study. Therefore, the participant population was
made up of individuals varying in weight, BMI, daily diet, and overall health. Six females and
one male participated in the study. According to Wardle et al., (2004), women are more likely to
diet, avoid high-fat foods, limit salt, and eat fruits and vegetables. The results of the current
study may differ if replicated with more male participants. Additionally, the ages of the college
students who participated in the study were 20-26. Many college students do not meet
recommended dietary guidelines and are more likely than average adults to fluctuate in weight
(LaCaille, Dauner, Krambeer, & Pederson, 2011). Many college students gain weight and
develop unhealthy dietary behavior in college (Racette, Deusinger, Strube, Highstein, &
Deusinger, 2005). This suggests that food choices made by college students may not be
representative of food choices made by younger or older individuals. Future research could use
single-subject design to examine food choice, preference, and substitutability in older adult
populations, children, and teenagers.
Another limitation of the current study may be found in the food items. As indicated in
the results of the PSA, some comparable items were more substitutable than others. It is possible
that use of different food items that are less or more similar may produce different
substitutability rankings. Additionally, substitutability was measured by asking the participants
to respond to a hypothetical situation. Future research could examine alternative methods for
measuring substitutability by incorporating fewer surveys and more measurement opportunities
(i.e., more trials and longer studies). Measuring substitutability could go beyond our use of
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nomination as a dependent variable and, instead, develop improved measurement methods. For
example, use of actual food items in a PSA may be a beneficial starting point.
More longitudinal studies examining food preference and overall eating habits may
contribute to our understanding of larger-scale habituation as it occurs over longer periods of
time. As noted, it is possible that larger-scale habituation took place in the current study and
influenced the participants’ food choices. Future research could examine food preference as it
relates to dishabituation with consideration to exposure to differing food options. McSweeney
and Murphy (2009) proposed that sensitization and habituation occur to the sensory properties of
food reinforcers which may, therefore, influence food preferences and choices. Longitudinal
studies of repeated exposure to certain foods may help to shed light on our understanding of the
reinforcing effectiveness of unhealthy food. These future studies could evaluate habituation and
dishabituation of certain food choices, beverage choices, or a combination. This analysis could
also extend to the food classes (i.e., main entrée, sides, desserts, beverages). As Mayer et al.
(1986) proposed, future research should address all food categories, beyond main entrée choices
that are typically examined in the literature.
Dubbert et al., (1984) suggested that future research could examine the role of the food
appearance on food preference and choice. The current study evaluated preference based on
taste alone. Future research could examine preference as it relates to appearance, texture, and
serving size. By incorporating control conditions in which all food items remain constant but the
participants are told that the food items differ, future researchers may be able to evaluate how
preferences change due to variables other than taste. Researchers interested in studying food
choice in a supermarket setting could also examine food choice as it relates to price and product
placement. Van Herpen, Fischer, and Trijp (2015) showed that product placement and display
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affect the sales potential of products. Future research could expand on the current literature and
examine response effort as it relates to shelf placement and price, and the effects on food choice
and preference. Simply replicating the procedures in the current study and adding price displays
may produce differing responses like substitutability rankings or overall preference. Altering the
effort to access an item, even those that are preferred, may alter food choice.
The current study did not include brand labels, and the participants were unaware of the
food brand of each item. Future research could examine the effects of incorporating brand
labels. Results indicated that dessert options were found to be least substitutable. Future
research could examine store placement, price, and branding as they relate to preference for
desserts.
Subsequent re-analysis of the food choice literature shows that many methods do not
often involve a consequence-based intervention involving reinforcement. Future research could
examine consequence-based interventions that reinforce healthy food choice. Future researchers
could also examine how preferences and substitutability of items change over time with
consideration to both reinforcement as well as antecedent-based interventions like the current
study. As indicated in the results, simply placing a number next to a food item might not be
enough to change a person’s food choice. Researchers cannot simply stop here, and this concept
raises questions of what would make that number meaningful and for whom are these numbers
meaningful? In order for us to effectively modify food choice, we must develop new methods
for understanding preference and substitutability. Choice is affected by food preference which
changes over time. Future research should involve single case, longitudinal studies in which
preference for the same food items are tested repeatedly. Specifically examining food items that
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are exchangeable for one another may contribute to our understanding of substitutability and
how it, too, changes over time.
Conclusion
The controls and methods used in the current study were complex and examined three
components related to food: food preference, substitutability of food options, and food choice.
The NuVal® System is a commonly used method thought to be an effective tool in modifying
food choice. The system is not backed by conclusive science, and controlled, real-world
evaluation of the system is needed (Katz et al., 2010). Though the methods used did not
effectively modify food choice through use of the NuVal® System, results indicated that food
preference is not static. The change in preferences suggest that food choices are affected by
other variables and that additional research is needed to better understand changes in preference
and substitutability. This improved understanding is needed for the analysis of food choice
because choice is simply a product of evolving preference and the substitutability of the items we
prefer. Future research will lend to the behavioral analysis of why people eat what they eat.
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Appendix A
PARTICIPANT RECRUITMENT PERMISSION
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Appendix B
PARTICIPANT RECRUITMENT FLYER

FREE LUNCH!!!!
Enjoy 4 FREE m eals for your
participation in a study!
All you have to do is show up,
eat, and tell us what you like!

We’re in search of participants able to commit to 4
meal sessions.
Sessions will be determined by the team after you
email.
First come, first serve!
Contact Emily for more information!
Participants m ust be willing and able to consum e foods containing m eat, gluten, casein, soy,
and m ay be processed in facilities with nuts.
Personal and identifying inform ation will rem ain confidential.

Em ily

huem 0602@stcloudstate.edu
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Appendix C
FOOD ITEM LIST

Main entrée A
Main entrée B
Side item A
Side item B
Side item A
Side item B
Dessert A
Dessert B
Beverage A
Beverage B
Main entrée A
Main entrée B
Side item A
Side item B
Side item A
Side item B
Dessert A
Dessert B
Beverage A
Beverage B

Food Item List
Meal 1
Sara Lee 100% Whole Wheat Bread
Brownberry 100% Whole Wheat Bread
Hellman's Real Mayonnaise
Food Club Real Mayo
Organic Cheese Crackers
CheeseIts
Kashi Oatmeal Dark Chocolate Chip Cookies
Food Club Homestyle Chocolate Chip Cookies
Minute Maid Orange Juice
SunnyD Orange Juice
Meal 2
Food Club Vegetable Beef Soup
Campbell's Vegetable Beef Soup
Food Club Jumbo Biscuits
Pillsbury Grands Original Homestyle Biscuits
Delmonte Sliced Pears Heavy Syrup
Food Club Pear Halves
Hershey's Special Dark Chocolate
Chocolove XOXO Dark Chocolate
Minute Maid Apple Juice
Food Club Apple Juice
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Appendix D
FOOD ITEM LIST WITH NuVal® SCORES

Main entrée A
Main entrée B
Side item A
Side item B
Side item A
Side item B
Dessert A
Dessert B
Beverage A
Beverage B
Main entrée A
Main entrée B
Side item A
Side item B
Side item A
Side item B
Dessert A
Dessert B
Beverage A
Beverage B

Food Item List with NuVal® Scores
Meal 1
Sara Lee 100% Whole Wheat Bread
Brownberry 100% Whole Wheat Bread
Hellman's Real Mayonnaise
Food Club Real Mayo
Organic Cheese Crackers
CheeseIts
Kashi Oatmeal Dark Chocolate Chip Cookies
Food Club Homestyle Chocolate Chip Cookies
Minute Maid Orange Juice
SunnyD Orange Juice
Meal 2
Food Club Vegetable Beef Soup
Campbell's Vegetable Beef Soup
Food Club Jumbo Biscuits
Pillsbury Grands Original Homestyle Biscuits
Delmonte Sliced Pears Heavy Syrup
Food Club Pear Halves
Hershey's Special Dark Chocolate
Chocolove XOXO Dark Chocolate
Minute Maid Apple Juice
Food Club Apple Juice

NuVal® Score
38
51
8
13
9
23
26
1
27
3
34
44
1
15
23
62
9
23
14
8
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Appendix E
PREFERENCE AND SUBSTITUTABILTY ASSESSMENT DATA COLLECTION TOOL
Preference and Substitutability Assessment
*Use Substitutability Assessment Script when determining indifference
IOA ___

Participant ID: _______________
Date:
Item

A

B

Indifference

Notes

A

B

Indifference

Notes

A

B

Indifference

Notes

A

B

Indifference

Notes

Wheat Bread
Mayonnaise
Cheese Crackers
Cookie
Orange Juice
Date:
Items
Vegetable Beef Soup
Biscuits
Pears
Dark Chocolate
Apple Juice
Date:
Item
Wheat Bread
Mayonnaise
Cheese Crackers
Cookie
Orange Juice
Date:
Items
Vegetable Beef Soup
Biscuits
Pears
Dark Chocolate
Apple Juice
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Appendix F
NuVal® & No NuVal® CONDITIONS DATA COLLECTION TOOL
Food Choice Data Collection
Participant ID: _______________
Date: _____

MEAL 1
Items
Wheat Bread

A

IOA __

CONDITION
(circle one)

Time: _____

NuVal or No NuVal

B

Notes

Mayonnaise
Cheese Crackers
Cookie
Orange Juice
Date: _____

MEAL 2
Items
Vegetable Beef Soup

A

Time: _____

B

NuVal or No NuVal
Notes

Biscuits
Pears
Dark Chocolate
Apple Juice
Date: _____

MEAL 1
Items
Wheat Bread

A

Time: _____

B

NuVal or No NuVal
Notes

Mayonnaise
Cheese Crackers
Cookie
Orange Juice
Date: _____

MEAL 2
Items
Vegetable Beef Soup
Biscuits
Pears
Dark Chocolate
Apple Juice

A

B

Time: _____

NuVal or No NuVal
Notes
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Appendix G
PARTICIPANT INFORMED CONSENT
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Appendix H
SUBSTITUTABILITY SCRIPT
When you have completed sampling each of the two items, please
indicate which of the two items you prefer based on appearance, texture,
and taste.

A

B

By choosing A, you have indicated
that when offered one of each item,
you would choose A. If you were
offered TWO of B, and one of A,
which would you prefer?

B
Record 2 on the
data collection
tool.

A

If offered THREE
of B, and one of A,
which would you
prefer?

B
Record 3 on the
data collection
tool.

If offered FOUR
of B, and one of
A, which would
you prefer?

If offered FIVE of
B, and one of A,
which would you
prefer?

No

B

Record 2 on the
data collection
tool.

A
Record 3 on the
data collection
tool.

A

A

Continue these steps up to TEN. If the subject still
prefers A, ask “Is there any amount of B you could
be given to make you change your decision?”
Yes, ____

A

A

B
Record 4 on the
data collection
tool.

By choosing B, you have indicated
that when offered one of each item,
you would choose B. If you were
offered TWO of A, and one of B,
which would you prefer?

Record 4 on the
data collection
tool.

If offered THREE
of A, and one of B,
which would you
prefer?

B

If offered FOUR
of A, and one of
B, which would
you prefer?

B

If offered FIVE of
A, and one of B,
which would you
prefer?

Continue these steps up to TEN. If the subject still
prefers B, ask “Is there any amount of A you could
be given to make you change your decision?”
Yes, ____

Record that amount on Record ∞ on the data collection Record that amount on
the data collection tool. tool and record response in the the data collection tool.
“notes” section.

No
Record ∞ on the data collection
tool and record response in the
“notes” section.
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Appendix I
NuVal® PAMPHLET COMPETENCY FORM

NuVal© Pamphlet Competency Form
Please answer the following questions based on what you read in the NuVal© pamphlet
by circling the correct answer.
The NuVal© system uses ______ to rank the healthfulness of food.
A.
B.
C.
D.

Letters
Numbers
Symbols
Colors

According to the the NuVal© system, the higher the number, the ______ the nutrition.
A. Worse/poorer
B. Better
According to the NuVal© system, the lower the number, the _____ the nutrition.
A. Worse/poorer
B. Better
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Appendix J
DEBRIEFING FORM
Debriefing Statement
Thank you for your participation in this research on the effects of nutritional information on food
choice. Consumer food choice may be affected by displaying nutritional information. It has
been found that healthy choices can be increased through the use of visual displays (Mayer et al.,
1986). In this experiment, the effect of the NuVal® system on food choice was measured.
It was required for the experimenter to deceive you about the event. That is, the NuVal® scores
displayed were not representative of the accurate NuVal® points for some of the items you
consumed. This was necessary in order to provide the opportunity for a change in your food
choice. In your preference assessment, you indicated that you preferred one or more of the
healthier options. The researchers adjusted the NuVal® scores to indicate that the unhealthier of
the two options was healthier in order to provide the opportunity for you to change your
preference. This allowed the researchers the opportunity to measure the change in food choice.
Your participation was important in helping researchers to learn whether the NuVal(R) system
displays affected food choice and to what degree. The findings in this study may help to increase
healthy food choices in other settings, like supermarkets, and in larger populations. Also, by
participating in this study, you have firsthand knowledge of what it is like to be in a psychology
experiment.
You may access final results of the experiment by contacting the lead researcher after spring
semester of 2015. Your participation will remain confidential. If you have additional questions
regarding this research, please contact Emily Hutter (huem0602@stcloudstate.edu) or Dr.
Benjamin Witts (bnwitts@stcloudstate.edu).
References
Mayer, J. A., Heins, J. M., Vogel, J. M., Morrison, D. C., Lankester, L. D., & Jacobs, A. L.
(1986) Promoting low-fat entrée choices in a public cafeteria. Journal of Applied
Behavior Analysis, 19, 397-402.
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Table 1
Reliability Data and Inter-Observer Agreement (IOA)

Participant

1
2
3
4
5
6
7
Total

Reliability Data
Preference Assessment and
Substitutability Assessment
Inter-observer
Percentage of
Agreement
Sessions
(IOA)
25%
100%
25%
100%
50%
100%
100%
100%
50%
100%
25%
100%
25%
100%
43%
100%

Food Choice Conditions
Percentage of
Sessions
25%
25%
50%
100%
50%
25%
25%
43%

Inter-observer
Agreement
(IOA)
100%
100%
100%
100%
100%
80%
100%
97%
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Table 2
Results of the Preference Assessment
Participant 1
Meal 1
Main Entrée
Condiment (Meal
1) /Side Item
(Meal 2)
Side Item
Dessert
Beverage

Meal 2

B

A

B

B

A

A

A

A

A

A

B

B

B

B

A

A

A

A

A

A

Participant 2
Meal 1
Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Meal 2

A

B

B

B

A

A

A

A

B

B

A

B

B

B

A

A

B

B

A

A

Participant 3
Meal 1
Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Meal 2

B

B

A

B

A

A

A

A

A

A

A

B

B

B

A

A

A

A

A

A

Participant 4
Meal 1
Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)

Meal 2

A

A

A

A

A

A

A

A
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Side Item
Dessert
Beverage

B

B

B

B

A

A

A

A

A

A

A

A

Participant 5
Meal 1
Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Meal 2

A

A

-

-

A

B

-

-

B

B

-

-

B

B

-

-

B

B

-

-

Participant 6
Meal 1
Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Meal 2

-

-

A

A

-

-

A

A

-

-

A

A

-

-

A

A

-

-

B

B

Participant 7
Meal 1
Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Meal 2

B

B

A

A

B

A

B

B

B

B

A

B

B

B

A

A

A

A

A

A
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Table 3
Results of Substitutability Assessment

Main Entrée
Condiment (Meal
1) /Side Item
(Meal 2)
Side Item
Dessert
Beverage

Participant 1
Meal 1
Not substitutable
Not substitutable

Meal 2
Not substitutable
Not substitutable

Not substitutable

Not substitutable

Not substitutable

Not substitutable

Not substitutable
Not substitutable
Not substitutable
Participant 2
Meal 1

Not substitutable
Not substitutable
Not substitutable

Not substitutable
Not substitutable
Not substitutable

Not substitutable
Not substitutable
Not substitutable

Meal 2

Somewhat
substitutable

Substitutable

Substitutable

Substitutable

Not substitutable

Not substitutable

Substitutable

Substitutable

Substitutable

Substitutable

Not substitutable

Dessert

Not substitutable

Not substitutable

Substitutable

Beverage

Not substitutable

Substitutable
Participant 3

Substitutable

Substitutable
Somewhat
substitutable
Substitutable

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item

Meal 1
Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item

Meal 2

Substitutable

Substitutable

Substitutable

Substitutable

Not substitutable

Substitutable

Substitutable

Substitutable

Substitutable
Substitutable
Substitutable

Substitutable
Substitutable
Substitutable
Participant 4

Substitutable
Substitutable
Substitutable

Substitutable
Substitutable
Substitutable

Meal 1
Not substitutable
Not substitutable

Meal 2
Not substitutable
Not substitutable

Not substitutable

Not substitutable

Not substitutable

Not substitutable

Not substitutable
Not substitutable
Not substitutable
Participant 5
Meal 1
Substitutable
Substitutable

Not substitutable
Not substitutable
Not substitutable

Not substitutable
Not substitutable
Not substitutable

Not substitutable
Not substitutable
Not substitutable

Meal 2
-

-

Not substitutable

Substitutable

-

-

Somewhat
substitutable

Substitutable

-

-
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Dessert
Beverage

Not substitutable
Substitutable

Not substitutable
Substitutable
Participant 6
Meal 1
-

-

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item

-

Substitutable

Substitutable

Somewhat
substitutable

Substitutable

-

-

-

-

Dessert

-

-

Beverage

-

-

Meal 2

Substitutable
Somewhat
substitutable
Somewhat
substitutable

Substitutable
Somewhat
substitutable
Substitutable

Participant 7
Meal 1

Meal 2

Main Entrée

Substitutable

Somewhat
substitutable

Condiment (Meal
1)/Side Item (Meal
2)

Somewhat
substitutable

Substitutable

Somewhat
substitutable

Substitutable

Substitutable

Substitutable

Substitutable

Somewhat
substitutable
Somewhat
substitutable

Somewhat
substitutable

Somewhat
substitutable

Substitutable

Substitutable

Side Item
Dessert
Beverage

Somewhat
substitutable
Slightly
substitutable
Somewhat
substitutable

Substitutable

Somewhat
substitutable
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Table 4
Substitutability Scale
Participant Response
2
3
4
5
6
7
8
9
10+

Degree of Substitutability
Substitutable
Substitutable
Somewhat substitutable
Somewhat substitutable
Somewhat substitutable
Slightly substitutable
Slightly substitutable
Not substitutable
Not substitutable
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Table 5
Results of the Choice Assessment

Main Entrée
Condiment (Meal
1) /Side Item
(Meal 2)
Side Item
Dessert
Beverage

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)

Participant 1
Meal 1 (NN-NN)
B
A

B

B

A

A

A

A

A

A

B

B

B

B

A

A

A

A

A

A

Meal 2 (NN-NN)

Participant 2
Meal 1 (NN-NV)
A
B

B

B

A

A

A

A

B

B

A

B

B

B

A

A

B

B

A

A

Meal 2 (NN-NV)

Participant 3
Meal 1 (NV-NV)
B
B

A

B

A

A

A

A

A

A

A

B

B

B

A

A

A

A

A

A

Meal 2 (NV-NN)

Participant 4
Meal 1 (NN-NV)
A
A

A

A

A

A

A

A

Meal 2 (NN-NV)
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Side Item
Dessert
Beverage

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

B

B

B

B

A

A

A

A

A

A

A

A

Participant 5
Meal 1 (NN-NV)
A
A

-

-

A

B

-

-

B

B

-

-

B

B

-

-

B

B

-

-

Meal 2

Participant 6
Meal 1
Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Main Entrée
Condiment (Meal
1)/Side Item (Meal
2)
Side Item
Dessert
Beverage

Meal 2 (NV-NN)

-

-

A

A

-

-

A

A

-

-

A

A

-

-

A

A

-

-

B

B

Participant 7
Meal 1 (NN-NV)
B
B

A

A

B

A

B

B

B

B

A

B

B

A

A

A

A

A

A

A

Meal 2 (NV-NN)
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Table 6
Percentage of Healthier Choices Made in Choice Assessment
Participant 1
Meal 1
NN
40%

Meal 2
NN
20%

NN
40%

NN
40%

Participant 2
Meal 1
NN
0%

Meal 2
NV
40%

NN
0%

NV
20%

Participant 3
Meal 1
NV
40%

Meal 2
NN
40%

NV
40%

NN
40%

Participant 4
Meal 1
NN
60%

Meal 2
NV
60%

NN
60%

NV
60%

Participant 5
Meal 1
NN
20%

Meal 2
NV
40%

-

-

Participant 6
Meal 1
-

Meal 2
-

NV
20%

NN
20%

Participant 7
Meal 1
NN
80%

Meal 2
NV
80%

NV
60%

NN
60%
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Table 7
Participants’ Past Experience with the NuVal® System

Participant

1

Previous Experience with the NuVal® System
How often do
you shop at
Have you
Were you
Coborn’s,
referenced the
familiar with
Lund’s,
NuVal®
the NuVal®
Byerly’s, HySystem when
System prior to
Vee, Cash
making food
your
Wise, or other
choices in a
participation in
stores that use
supermarket?
this study?
NuVal®
System?
Twice per
No
No
month

2

No

No

3

No

No

4

No

Yes

5

No

No

6

No

No

7

No

No

How often do
you go to a
supermarket?

Twice per
month
4 times per
Once per month
month
2-3 times per
2-3 times per
month
month
3-4 times per
Once per month
month
Never
Once per month
Twice per
Once per month
month
Twice per
Twice per
month
month
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Figure 1
Choice Assessment Results

Fig. 1 displays the results of the NuVal® System and the effects on food choice across 7
participants.

